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<*> Benzylidene- and cinnamylidine-malononitrile derivatives for the inhibition of proliferative 
processes in mammalian cells. 

fc) The-e are provided pharmaceutical compositions containing as an active ingredient a compound of the 
general formula (I): 
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wnerem R- ana R ; are each independently 
R- is CN. R; can also do tne- group 



CN :ONH : or COOH or one of R- ad R : may be -CSNH : or. wnen 



H~>N 

C 

/ 



CN 



CN 



Rj is H. CH, or OH, 

Ri. Rb, Ri. F 7 are each inoependently H. OH. C alkyl. Ci -s alkoxy. NH 2 . CHO. halogen, NO: or COOH, or 
Ri and R^ together may represent a group -O-Ch-O-, 

provided that: (a) when fu ad R? are each OH. R; . Rl and R £ are each H anc one of R^ and H 2 is CN, then the 
other of R- and R? cannot be CONH : ; and (b) wnen R 3 and R? are each H, fk is OH and R< and FU are both H 
or both Ci -t alkyl, then R-, is CN and R;< is CN or the group 



H->N CN 
2 \ / 

' CN 



or a pharmaceutical^ acceptable salt thereof. 

There are also provided some novel compounds of formula (I) above. 

The compositions and compounds according to the invention are efficient protein-tyrosine kinase inhibitors 
and are suitable for the inhibition of proliferative processes in mammalian cells 
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FIELD OF INVENTION 

Trie present invention concerns nove' pharmaceutical compositions containing substituted benzyiidene- 
anC annamyiidene-malononic acid derivatives lor specifically inhibiting cell proliferation p-ocesses in 
mammals. The invention further provides certain novel compounds of the aforesaid type 



30 



BACKGROUND OF THE INVENTION 

Currently the chemotherapy of cance- makes use of inhibitors of DNA synthesis (examples, adnamycn. 
tiuorourac.l) and compounds wh.ch d,srupt the cytoskeleton (vinblastine). These compounas are highly toxic 
since their inhib.tory activity is not limited to cancer cells, with the distinction, however, tha: tumor cells are 
more readily attacked by the aforesaid inhibitors because these cells divide more rapidly and their DNA 
metabolism is consequently more active. A few types of cancers are nowadays treated with specific 
pharmaceutical agents. These include, for example, certain breast cancers which are hormone dependent 
and can therefore be treated with specific hormone derivatives. These cases, however, are the e>ception 
ana the chemotherapeutic treatment for the majority of the various types of cancer is non-specific. 

In the early 1980's it became apparent that 20 to 30 percent of cancers express characteristic 
oncogenic products which are growth factor receptors or their mutated homologs, which exhibit protein 
tyrosine kinase (PTK) activity. The PTK activity is intrinsic to the receptor or its oncogene homolog and, 
which influences the cell proliferation via its PTK domain. Furthermore, each of these receptors (normal or 
mutated), exhibits a characteristic PTK activity with a distinct substrate specificity. One of these receptors is 
the epidermal growth factor (EGF) receptor and its oncogenic homolog v-Erb-b. Pursuant to that discovery it 
has already been proposed to treat cancer by means of various chemical substances capable of inhibiting 
the PTK activity of EGF - see, for example, in Japanese patents Nos. 6239523. 6242923 and 6242925, 

It is the object of the present invention to provide readily accessible compounds of relatively simple 
structure that are active as specific EGFR-tyrosme kinase inhibitors and can thus serve as specific anti- 
cancer agents. 

GENERAL DESCRIPTION OF THE INVENTION 

The above object is achieved by the present invention which provides pharmaceutical compositions 
containing as an active ingredient a compound of the generai formula (I): 



40 




(I) 



wherem R. and R 2 are each independently CN, CONH ? or COOH or one of Ri and R* may be -CSNH 2 or, 
when Ri is CN, R 2 can also be the group 



H 2 N ^CN 
CN 



Rj is H, CH 3 or OH. 

FU. FU. R? are each independently H, OH, Ci -s alkyl. Ci -s alkoxy. NH 2 , CHO. halogen, NO? or COOH, 
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or R< and R : together may represen: a g-ou;? -0-CH ; -0-; 

provioed tnat: fa) when R* and R; are each OH. R : . R„ and R r are each H anc one cf R- and R ; cn 
then the other of R- and R r cannot be CONH : ; and (b; when R : . and R? are each H, R L k OH ad R, and 
Ri are both H or both C--i alky!, then R- is CN and R; is CN or the youo 



or a pharmaceutical^ acceptable salt thereof. 

Preferred pharmaceutical compositions are those comprising an active ingredient of formula I in which 
75 at least one of Ri and R 2 is CN cis to the phenyl moiety of said formula. 

Amongst the preferred compositions, more preferred are those comprising an active ingredient in which 
Ra and R 0 are hydroxy groups, Rt is hydrogen or hydroxy and R 3 and R 7 are hydrogens. 

Especially preferred pharmaceutical compositions are those containing as an active ingredient a 
compound selected from: 
20 3,5-dihydroxybenzyiidene-maiononitrile, 

o-hydroxy-3,4,5-trihydroxybenzyitdene-malonomtnie, 

3- metho>y-4,5-dihydroxybenzylidene-malononitnle, 
Q-cyano-3,4-dihydroxycinnamthioanntde, 
a-cyano-3,4~dihydroxy*ctnnamamide, 

25 3,5-di4-butyl-4-hydroxybenzy!idene-malononitrne. 

4- formylbenzyIidene-maiononitrile, 
4-hydroxybenzylidene-malononitrile. 
3,4-methylenedioxy-6-nitrobenzylidene-malononitrile, 

3.4- dihydroxybenzylidene-malononitrile, 
30 3,4,5-trihydroxybenzylidene-malononitnle, 

Y-cyano-j9-amino-3Adihydroxycinnamylidene-nrialononitrile, 
7-cyano-^-amino-3,4,5-trihydroxycinnamyiidene-malononitrile, 
7-cyano-^-arnino-3,4-dihydroxy-5-methoxycinnamyliderie-rTiaionon!triie, 
7-cyano-/3-amino-3 1 4-dthydroxy-5-bromoannamylidene-malononitrile, and 
35 7-cyaoo-^-amino-3-hydroxy-4-nitroonnarTiylidene-malononitrile; and pharmaceutically acceptable salts 
thereof. 

According to another aspect of the invention, there are also provided novel compounds of the formula 
(I) above, selected from: 

3.5- dihydroxybenzylidene-malononitrile, 

40 a-hydroxy-3,4,5-trfhydroxybenzyltdene-malononitrile, 
a-cyano-3,4-dihydroxycinnamthioamide, 
4-formylbenzylidene-malononitrile, 
3,4-methylenedioxy-6-nitrobenzylidene-malononitrile, 
7-cyano-^-ammo-3,4-dihydroxycinnamylidene-malononitnle, 
7-cyano-^-ammo-3,4,5-trihydroxycinnamylidene-malononitnle, 
T -cyano-/S-amino-3,4-dihydroxy-5-methoxycinnamylidene-malononitnle, 
7-cyano-^-ammo-3,4-dihydroxy-5-bromocinnamylidene-malonolnitrile, 

7-cyano-^-amtno-3-hydroxy-4-nitrocinnamylidene-malononitrile; and pharmaceutically acceptable salts 
thereof. 

The malomc acid derivatives of formula (!) above, can be prepared by known methods, for example by 
reacting a corresponding substituted benzaldehyde with malononitnle to obtain the benzylidene derivatives 
or with malononitnfe dimers to obtain the cinnamyhdene derivatives. The reaction is generally earned out in 
a suitable solvent, such as ethanol or benzene, and m the presence of a catalyst, e.g.. pipendme. pyridine 
or ^-alanine. Alternatively, a suitably substituted benzoyl chloride, e.g. tnacetyi-galloyl chloride, can be 
reacted with malononitnle in the presence of an amine in a non-polar organic solvent 

The EGFR-inhtbitor activity was tested on partially purified EGF receptors and on cell culture samples 
and the results are summarized in Table 1 herein. 




In order to better understand the invention, reference will be made to the attached dra< 



iwings, in which 
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Fig 1 is a graphical representation of the activity of isolated EGFR kinases (given m percent of the total 
kinase activity) plotted against the concentrations in uM of 12 different inhibitors 

Figs 2a anc 2b are graphical representations o' the inhibitory effect of two pairs of tested compounds on 
the rate of fie growth of KB and A431 cells, respectively, the number of cells being plottec against time 
t Or days). 

Fig 3 is a graphical representation of the inhibition of A 431 cell growth as a function of various 
concentrations (in uM] of the inhibitor "compound 2" according tc the invention. 

Fjgs. 4a and 4b are graphical representation: o* the inhibitory effect of two pairs of tested compounds on 
the rate of the EGF deoendent proliferation of A43Vclone 15 cells. Fig. 4a depicts inhibition effects of 
compounds found to inhibit EGF depenaent growth preferentially and Fig. 4b aepicts inhibition effects of 
compounds found to inhibit EGF dependent growth exclusively. 
The invention will now be described in more detail in the following non-hmitmg examples. 

Preparative Examples 

Example 1 

3.4- Dihygroxybenzylidene-malononitnle 

20 ( TaDle 1 ■ Compound 2) 

To 1tg (80 mM) of 3,4-dihydroxybenzaSdehyde and 5.5g (83 mM) of maiononitrile in 40 ml of ethanol, 7 
drops of pipendme were added. The mixture was then heated at 70 *C for 0.5-1 hour and then poured into 
water. The resulting solid precipitate was separated by filtration to give 12. 7g (86% yield) of a yellow solid. 
25 3.4-dihydroxybenzylidene-malononitrile. m.p.225. 
Following the same procedure there were prepared: 

3.5- dihydroxybenzyhdene-malononitrile (Compound 1 in Table 1), 
3-methoxy-4,5-dihydroxybenzylidene-rnalononitrile (Compound 3 in Table 1), 
3,4.5-tnhydroxybenzylidene-malononitrile (Compound 4 in Table 1). 

30 3,5-di-t-bjtyi-4-hydroxybenzylidene-malononitrile, 
3-hydro> vbenzylidene-malononitrile. 

Example 2 

35 Q-hydro>.y-3 A5-trihydroxybenzylidene-m alononitrile 
(Table 1, Compound 5) 

To 2g (30mM) of maiononitrile and 4 ml (40 mM) of triethylamine in 100 ml of CH 2 C! 2 . trtacetyt galloyl 
40 chloride (prepared from 7g (24 mM) of tnacetyl gallic acid and thionyl chloride) in 50 ml CH 2 CI 2 was added. 
The resulting mixture was then stirred for 2 hours at room temperature, poured into 50 ml of water and 
hydrolyzed by heating for 2 minutes at 80 "C with a solution of 2.5g of NaOH m 30 ml of ethanol. The 
mixture was then extracted with ethyl acetate and the organic extract was further worked up by washing 
with water, drying, filtering and evaporating it. Chromatography on silica gel gave 1.5g (29% yield) of a- 
45 hydroxy 3,4.5-trihydroxybenzylidene-malononitnle as an oily solid. 

Example 3 

o-cyano - 3,4-di hydroxy cinnamam i d e 

50 

(Table 1 , Compound 6) 

Reaction of 2.4g (10 mM) of 3,4-dihydroxybenzaidehyde and 0.9g (10.7 mM) of cyanoacetamide, by the 
procedure described in Example 1 above, gave 1 45g (70% yield; of a-cyano-3.4-dihydroxycinnamamide, 
55 as a yellow solid, m. p. 247 ' C. 
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Example 4 

%-cyano-^-arnino-3.4-dihyc)roxycinnarnyliclene-malC)nonitrile 

5 (Table 1 , Compound 7) 

1 4g (10 mM) of 3,4-dthydroxybenzaldehyde, 1 .4g (10.G mM) of matononitrile dimer and 0.3g of ^-alanine in 
50 ml ethanol were heated at 70 ' C for 40 minutes. 100 ml of water were added and the suspension was 
cooled and a solid precipitate was filtered oft, washed with water and dried to give 1.3c of a yeliow-orange 
to solid, mp.235 °C. 53% yield, of 7 -cyano-£'-amino-3,4-dihyaroxycinnamylidene-malononitrile. 
Following the same procedure there were prepared: 
7 -Cyano-£-amino-3.4,5-tnhydroxycinnamylidene-malononitrile (Compound 12 in Table 1). and 
7 -Cyano-^'-am)no-3-hyoroKy-4-nitroc»nnamylidene-rnalononitrile (Compound 15 in Table 1). 

is Example 5 

g-cyano-3,4-dihydro xycinriamic acid 
(Table 1 , Compound 8) 

a) 2g (15 mM) of 3,4-dihydroxybenraldehyde, 3g (21 mM) of t-butyl cyanoacetate and 0.5 ml of 
piperidme in 50 ml ethanol were heated to reflux for 1 hour. The resulting mixture was then poured into 
water and a solic precipitate was separated by filtration and was then washed and dried to yield 2.5g 
(yieid 66%) of t-butyl a-cyano-3,4-dihydroxycinnamate as a yellow solid. 

b) 1.6g of the t-butyl ester from a) in 10 ml of Trifluoro Acetic Acid was stirred at room temperature for 
20 minutes. 50 ml of H ? 0 were added and the cooled suspension filtered to yield a solid precipitate 
which was washed with water and dried to give 1g (yield 85%) of a-cyano-3,4-dihydroxycinnamic acid as 
a yellow solid, mp.240'C. 

30 Example 6 

g-cyano-3,4-dihydroxycinnamthioamide 
(Tabj e_1^_ Compound 9) 

35 

To 0.83g (6 mM) 3,4-dihydroxybenzaldehyde and 0.7g (7 mM) cyanothioacetamide in 30 ml ethanol were 
added 4 drops of piperidme. The mixture was refluxed for 1 hour and poured into ice-water. Filtering and 
drying gave 0.54 g, (41% yield), of an orange solid, mp.213"C. 



4Q 


Anal. Calc. for C 10 H s N 2 O2$: 


C 


= 54.54, 


H = 3.64, 


N = 12.73; 




Found 


C 


= 54.44. 


H = 3.87. 


N = 12.91 



MS: 220(M + ,93%), 219(M-1",100%), 203(M-OH,26%), 1 86(M-20H,24%), 123(33%), 110(30%), 100(43%), 

45 m/e. 

Examole 7 

3,4-me th ylenedioxy-6-nitrobenzy lidene malononitnle 

50 

(Table 1, Compound n) 

ig (5.1 mM) 3,4-methyienedioxy-6-nitrobenzaldehyde, 0 4 g (6 mM) malononitrile and 0.2 g ^-alanine in 30 
ml ethanol were stirred 16 hours at room temperature. 50 ml H 2 0 were added Filtering gave Ig. (80% 
56 yield) of a bright yellow solid, mp.1 04 * C. 

NMR (acetone-d 6) 6.42 (2H, s, methylenedioxy). 7 45 <1H, s, H 2 ), 7.82 (1H. s, hU). 8.70 (1H, s. vinylic 
proton). 

Following the same procedure there were also prepared. 

6 
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25 
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T -Cyano-/S-amno-3.4-dinydroxy-5-mcWJxycinnamyliaene-malononitrile (Compound 13 in Table 1; an 
7 -Cyano^-amno-3,4-dihydroxy^-D r omocirmamyhdene-maiononitrile (Compound 14 in Table 1). 

In Table 1 below there are listed 15 compounds according to the invention, 11 of which arc n 
compounds gave correct analytical and spectroscopic data 

In this Table, Klnh is the dissociation constant of the complex PTK-inhibitor and is expressec 
units The different Klnh values were Determined by the analysis according tc Dixon 
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Table 1 

No . mp/C KInh,uM Li terature 
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50 
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No. 



Table 1 (continued) 

mp , ' C KInh T Utt Literature 



COOE 



2k0 23.6 



EO 07 



213 0.85 



New 



10. 



OE 




CN 
CK 



11*2 20 



New 



25 



30 



35 




New 



Non -competitive New 
inhibitor 




55 
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Table 1 (continued) 

N 0j cp/C KInh T uM Literature 

15 _ ^ 219 Non-competitive New 

~ inhibitor 




o 0 rr" ^ or cn 



* K.W. Rosenund and T. Boehm, ann. ^37 . 125 (19210 
** KInh was not calculated. 



EGFR Inhibition Tests 



20 Test on extracted EGF Receptors: 



EGF receptors were prepared from A431 cells {obtained from the ATCC) and PTK activity of these 
receptors was assayed as described by S. Braun. W E. Raymond and E. Racker. J. Biol, Chem. 259. 2051- 
2054 (1984). The compounds listed in Table 1 were tested for their inhibitory capacity on the EGF-receptor 
25 kinase activity, using the assay described above. Figure 1 demonstrates characteristic results using 10 
inhibitors. The assay conditions were as described above using 0.125 mg of copoiy Glu 6 Ala 3 Tyr\ 
Dissociation constants were calculated from the inhibition curves and are listed in Table 1 above and 
indicated for each formula in Figure 1. 

30 Tests on cells in tissue culture . 

a) A431 cells and KB cells express EGF receptors on their cell surface and their growth rate depends on 
the presence of growth factors in the medium. 

These cells were seeded and grown as described in O.Kashies and A.Levitzki, Bichem Pharmacol.. 35, 

35 1531-1536 0987). The compounds, the formulae of which are given in Fig. 2, were added to the medium 
at a cells concentration of Ca. 2x10 s cells/well. The inhibitor was added to the medium 1 hour after 
seeding. The medium volume in a well was 1 ml and the concentration of inhibitor therein 20 uM. Every 
24 hours cells were counted and fresh medium with inhibitor applied to the remaining wells. The growth 
curves were determined in 24-weii Costar dishes. 

40 b) Some of the compounds according to the present invention are exclusive inhibitors to EGF dependent 
growth of ceils and others are preferential inhibitors to such growth. Examples of the former are depicted 
in Fig. 4b and of the latter in Fig. 4a. In the experiment depicted in these Figures, 25,000 cells per well 
were placed in a 24 wells plate (Costar) supplied with Dulbeco medium containing 10% foetal calf serum, 
witn 10 ng ml EGF(«, ■, a) or with no added EGF (O, □ ,L). EGF receptor kinase inhibitors at various 

45 concentrations were added tc the cells two hours after plating. The medium containing the inhibitors was 
replaced with fresh inhibitor containing medium every other day On the fifth day, the number of cells in 
the presence of EGF and in the absence of EGF was determined. In Figs. 4a and 4b "100%" refers to 
the number of cells in the absence of inhibitor for each mode of cell growth (without EGF: 100,000 t 
10,000 cells, with EGF: 260,000 * 30,000 cells for seven experiments). The filled symbols (•, ■, a) in 

so Figs. 4a and 4b refer to inhibition of EGF stimulated growth, whereas open symbols (O, o. A) depict 
inhibition of EGF independent growth Each experimental point represents the average of triplicate 
determination where the variance was less than 5 per cent The compound numbers refer to compounds 
in Fig 1 

The features disclosed in the foregoing description, in the claims and/or in the accompanying drawings 
65 may, both separately and in any combination thereof, be material for realising the invention in diverse forms 
thereof. 
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Claims 



1. Pharmaceutical compositions containing a' 



s an active ingredient a compound o' the genera! formula (I) 




(I) 



wherein one of R- and R r is CN and the other of R, and R 2 is -C(X)NH 2 , in which X is O or S, 
FU is H. CH 3 or OH, 

, v H-r---'--*'-- H on r. . aii^wi C«-' alknvy NH,. CHO. halooen, NO2 or 

H«, H^, Ri, R7 , are each ifiOtipwiiutJiiiiy n, w.., - ~> — r ■ 

COOH or R 4 and R s together may represent a group -0-CH 2 -O; 

provided that- (a) when R d and R, are each OH, R 3 . Rs and R, are each H and one of R, and R 2 «s 
CN. then the other of Ri and R 2 cannot be CONH 2 ; and (b) when R 3 and R 7 are each H. Rs is OH and 
FU and Ft are both H or both Ci-> alky!, then R : is CN and R? is CN or the group 



30 



c - c 



\ 



CN 



35 



or a pharmaceutical^ acceptable salt thereof. 

2. The use of a compound of the general formula 1, or a pharmaceutical^ acceptable salt thereof, for the 
preparation of a medicament. 

3. Pharmaceutical compositions containing as an active ingredient a compound of the general formula (i): 



45 




(I) 



wherein Ri and R : are each independently CN, CONH ? or COOH or one of R< and R 2 may be -CSNH 7 
or, when Ri is CN, R : can also be the group 



11 
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H 0 H 



\ / 
C = C 



CK 



CK 



R: is H. CH 3 or OH, 

FU. R,, R/ are each independently H, OH, C--t alkyl, C--, alkoxy. NH . CHO, halogen. NO: or 
COOH, or R 4 and together may represent a group -OCH;.-0-; 

provided that: (a) when FU and R? are each OH, R 3 , Re and R t are each H and one of R^ and R; ts 
CN. then tne other of R- and R ? cannot be CONH 2 : and (b) when R 3 and R? are each H. R e is OH and 
FU and Rt. arc both H or both C- -5 alkyl, then R ; is CN and R 2 is CN or tne group 



H 2\ / N 



C = C 




or a pharmaceutical^ acceptable salt thereof. 

4. Pharmaceutical compositions according to Claim 3 comprising an active ingredient of formula I in which 
25 at one of R1 and R? is CN cis to the phenyl moiety of said formula, or a pharmaceuticafly acceptable 

salt thereof. 

5. Pharmaceutical compositions according to Claim 4 comprising an active ingredient in which R* and Rs 
are hydroxy groups, is hyarogen or hydroxy and R 3 and R 7 are hydrogens, or a pharmaceutical^ 

30 acceptable salt thereof. 

6. Pharmaceutical compositions according to Claim 3 containing as an active ingredient a compound 
selected from: 

3.5-dihydroxybenzylidene-malononitnle, 
35 a-hydroxy-(3,4,5- trihydroxybenzyiidene)-malononitnie, 

3- methoxy-4,5-dihydroxybenzylidene-malononitriie, 
a-cyano-3,4-dihydroxycinnamthioamide, 
a-cyano-3.4-dihydroxy-cinnamamide, 
3.5-di-t-butyl-4-hydroxybenzylidene-malononitriie, 

40 4-formylbenzyiidene-malononitrile, 

4- hydroxybenzylidene-malononitrile, 
3.4-methylenedio>;y-6-nttrobenzylidene-malononitrile, 

3.4- dihydroxybenzylidene-malonitrile. 
3.4,5-trihydroxybenzylidene-malonitrile, 

45 7 -cyano-^-amino-3.4-dihydroxycinnamylidene-malononitrile, 

7-cyano-^-ammo-3.4,5-trihydroxycinnamylidene-malononitrile, 

7 -cyano-£-amino-3,4-dihydroxy-5-methoxycinnamylidene-malononitnle, 

7<yano-^-amino-3.4-dihydroxy-5-bromocinnannylidene-malononitnle, and 

7-cyano-^-am)no-3-hydro>;y-4-nitrocinnamyhdene-malononitrile, 
so and pharmaceutically acceptable salts thereof. 

7. Novel compounds of formula (I) in Claim 3 and selected from: 

3.5- dihydroxybenzyhdene-malononitnle, 
o-hydroxy-3,4,5-tnhydroxybenzylidene-malononitrile, 

55 3-methoxy-4,5-dihydroxybenzyiidene-malononitrile 1 
Q-cyano-3,4-dthydroxycinnamthioamide, 
4-formylbenzyhdene-malononitri!e. 
3.4-methylenedio> y-6-nitrobenzylidene-malononitrile. 
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^'Cyanc-^-amino-a^-dihydroxycinnamyldene-malorionitrite, 

T -cyanc^-arriino-3,4,5-trihydro>:yctnnannyliaene-rrialononitnie. 

v-cyar)o-^-amir»o-3.4-dihydroxy-5-me:hoxycinnarnylidene-maiorioriiuik-:. 

7 -cyafio-^-arTiino-3.4-dihydroxy-5-brorriocinnarnyliclene-malonoinitriifc. and 

T -cyario-^-arri[no-3-hydroxy-4-nitfOcinriamylidene-maloiionitriie. 

and pharmaceutical^ acceptable salts thereof. 

8. A process kv the preoaration of 3.5-dihydroxybenzylidene-malononiinle ; 3-metnoxy-4 .5-dihyaroxyben- 
zylidene-malononitnle. 3.4,5-trihyaroxybenzylidene-meionon:trile. S^-methylendioxy-e-niiro-pen- 
zylidene-malononitnle, T -cyano-£-ammo-3 4-dihydroxy-5-methcxycinnamylidene-malononitriie. and >- 
cyano^-amino-S^-dihydroxy-S-bromocinnamylidene-malononitnle which comprises reacting the cc- 
responatnc substitutcc benzaldehyde with maionomtrile in a poiar organic solvent and in the presence 
of a suitabie catalyst, 

9. A process for the preparation of -hydroxy 3,4 ,5-tnnydroxybenzyiidene-malononitrile, which comprises 
reacting triacetyl galloy! chlonae with malononitnle in the presence of an amine in a non-polar organs 
solvent, and hydrolyzing the product. 

10. A process tor the preparation of 7 -cyano-^-annino-3 ! 4-dihydroxycinnamylidene-malononitnle 1 7 -cyano-£- 
arnino-3,4,5-trihydroxycinnamylidene-malononitrile and 7 -cyano-/S-ammo-3-hydroxy-4- 
nitrocmnamyiidene-nnaiononitriie, which comprises reacting 3.4-dinydroxybenzaidehyde with 
ononitnle dimer in a polar organic solvent and in the presence of a suitable catalyst. 

11. A process for the preparation of a-cyano-3.4-dihydroxycinnamtnioamide which comprises reacting 3.4- 
dihydroxybenzaldehyde with cyanothioacetamide in the presence of a suitable catalyst. 

12. The use of compounds of formula (I) as defined in Claim 3 as specific protem-tyrosme kinase inhibitors 
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FIGURE 1 

INHIBITION OF EGF RECEPTOR KINASE 3Y ARYUDENE DERIVATIVES 



u 
o 

§100 

>-" 

fc: 

S BO 

a 

< 

UJ 

in 

< 60 



cc 
o 

Ol 
LJ 
O 
U 

a: 

Li- 
es 

UJ 



40 



20 



0.1 



I 



I 




10 100 
INHIBITOR, jjM 



1000 



SUB5TJTUENTS 



COMPOUND 

R 3 


*4 


R 5 


R 6 


*7 


R 2 




KInh jiK 


1 


H 


H 


OH 


H 


H 


oxh 


H 


1000 


2 


H 


H 


OH 


H 


H 


CQjH 


C0 2 H 


500 


3 


H 


H 


OH 


H 


H 


CN 


CN 


165 


4 


H 


OH 


OH 


H 


H 


COzH 


H 


!50 


5 


H 


H 


H 


OH 


H 


CN 


CN 


123 


6 


H 


OH 


H 


H 


OH 


CN 


CO2H 


24 


7 


H 


H 


OH 


OH 


H 


COjH 


CN 


18 


8 


H 


H 


OH 


OH 


H 


CN 


CN 


1 i 


9 


H 


OCHj 


OH 


OH 


H 


CN 


CN 


2 


•10 


E 


OH 


OH 


OH 


H 


CN 


CN 


1 


11 


£ 


H 


OH 


OH 


H 


CONH 2 


CN 


2.3 


12 


E 


H 


OH 


OH 


H 


CSNH, 


CN. 


c.es 



14 



EP 0 614 661 A2 




15 




DAYS 



Fig. 3 



16 



EP 0 614 661 A2 




RMSDOCiD 'fc oe 1 *^: 1 a; 



17 



3 



Europaisches Patentamt 
European Patent Office 
Office europeen des brevets 



(") Publication number. 



I II II II lid 
0 614 661 A3 



EUROPEAN PATENT APPLICATION 



Application rumue - . 93119S76.4 
Date of filing 21.12.88 



in; c- A61K 31/165, A61K 31/275, 
C07C 121/70, A61K 31/19, 
A61K 31/36, C07D 317/62 





Priority: 24.12.87 IL 8493787 


Jerusalem, 92 182 (IL) 




10.11.88 IL 8835488 








Inventor: Levitzki, Alexander 


! 


Date of publication of application: 


36 Palmach Street 




14.09.94 Bulletin 94/37 


Jerusalem (IL) 






Inventor: Gilon, Chaim 




Publication number of the earlier application in 


18 Gelbert Street 




accordance with Art. 76 EPC: 0 322 738 


Jerusalem (IL) 






Inventor: Chorev, Michael 




Designated Contracting States: 


35 Feinstein Street 




AT BE CH DE ES FR GB GR IT LI LU NL SE 


Talpiot Mizrach, Jerusalem (IL) 






Inventor: Gazit, Aviv 




Date of deferred publication of the search report: 


14 Not Harim Street 




02.11.94 Bulletin 94/44 


Jerusalem (IL) 




Applicant: YISSUM RESEARCH DEVELOPMENT 


Q) Representative: Brown, John David 




COMPANY OF THE HEBREW UNIVERSITY OF 


FORRESTER & BOEHMERT 




JERUSALEM 


Franz-Joseph-Strasse 38 




46 Jabotinsky Street 


D-80801 Mlinchen (DE) 



f^> Benzylidene- and cinnamyiidine-malononitrile derivatives for the inhibition of proliferative 
processes in mammalian cells. 



There are provided pharmaceutical compositions containing as an active ingredient a compound of the 
general formula (I): 



00 
< 

CD 
CD 

CD 
O 

CL 

LU 




(I) 



wherein R< and Fb are each independently CN, CONHo or COOH or one of R* ad R? mav be -CSNH- or, when 
R-. is CN, R 2 can also be the group 



Rank Xco* fUKj Business Services 

(3 10/3 09- 3 3 *' 



EP 0 614 661 A3 



H 2 N 



CK 



\ / 

c = c, 

\ 



CN 



R, ,£ H CH- or OH. halogen NO, or COOK, or 

FU R.. a-,. R7 are each inoependentiy H. OH. C- alky., u - ; . ai^xy . 

R, and R, together may represent a group -£CH : .-0-: r> i£ CN (hen tne 

provided that: (a) when FU ad R: are each OH, R s , R, and K a.e eacn n a c 

other ot R- and R : cannot be CONH,; and (b, wnen R s and R 7 are each H, R, is OH and a and R, 

or both C- -: alkyl, then R. is CN and R: is CN or tne group 

z \ / 

/ CK 



or a pharmaceutical^ acceptable salt thereof. 
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Since the scope of the subject matter of this divisional 
application is just as broad as that cf the parent appli- 
cation (Cf. claim 1 of the original and claim 3 of the 
divisional application), the lack cf unity a posteriori 
observed in the original application must inevitably 
apply to this divisional application. However, since the 
claims are differently presented the first replacing 
subject ion which the search has been performed) is also 
different . 

The application has been divided into the following sub- 
j ects : 

1. Claims 1,11 (completely); 2,3-7,12 (partially) : 

Pharmaceutical compositions containing compounds of for- 
mula I wherein one of Rl and P. 2 is -CN and the other is 
-C(X)NK2 wherein X is 0 or S (including novel compounds 
and processes for their preparation) and their use for 
the treatment cf cancer. 



2. Claim 9 (completely); 2-8,12 (partially) : 

Pharmaceutical compositions containing compounds of for- 
mula I wherein Rl and R2 are both -CN (including novel 
compounds and processes for their preparation) and 
their use for the treatment of cancer. 

| 3. Claims 2-5,12 (partially) : 

j Pharmaceutical compositions containing compounds of for- 
mula I wherein one of Rl and R2 is -CN and the other is 
| -COOH, and their use for the treatment of cancer. 

I 4. Claim 10 (completely); 2-8,12 (partially) : 

Pharmaceutical compositions containing compounds of for- 
mula I wherein Rl is -CN and R2 is the group -C(NH2J- 
C ( CN ) 2 (including novel compounds and processes for 
their preparation) and their use for the treatment of 
cancer. 



d . Claim 3 (partially) : 

Pharmaceutical compositions containing compounds of formula 
I wherein Rl and R2 are each independently -CONH2 or -COOH 
j or one of Rl and R2 is -CSNH2 and the other is -CONH2 or 
j -COOH and their use for the treatment of cancer. 

! Only the first subject has been searched. 




INCOMPLETE SEARCH 

Claims searched incompletely : 1 

Reason : In claim 1 proviso 3} (see page 14, lines 11-14] 
appears to contain contradictions to the rest of 
the claim. The first requirement of claim 1 is 
that one of Rl and R2 is -CN and the other is 
-C(X)NH2 m which X is O or S. Proviso BJ re- 
quires that in certain cases both Rl and R2 
should be -CN which is clearly not compatible 
with the first requirement- Alternatively proviso 
B) requires that in certain cases Rl should be -CN 
and R2 should be the group -C { NH2 } =C { CN ) 2 which 
is not even mentioned in the first requirement . 
For these reasons proviso B) was ignored and the 
search was based on the rest of claim 1. 



